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Purpose: The study aimed to develop a mind-body therapeutic program and evaluate its effects on
mitigating uncertainty, anxiety, and implantation rate of second-trial in vitro fertilization (IVF) women.
Methods: This study employed a nonequivalent control group nonsynchronized design. The conceptual
framework and program content were developed from a preliminary survey of eight infertile women and
the extensive review of the literature. Program focuses on three uncertainty-induced anxieties in infertile
women: cognitive, emotional, and biological responses. To evaluate the effect of the intervention, the
infertile womenwith unknown cause preparing for a second IVF treatment were sampled at convenience
(26 experimental and 24 control).
Results: The experimental group in the study showed greater decrease in uncertainty and anxiety in
premeasurements and postmeasurements than the control group did. However, no statistically signiﬁ-
cant differences in the implantation rate between groups were observed.
Conclusion: This study is meaningful as the ﬁrst intervention program for alleviating uncertainty and
anxiety provided during the IVF treatment process. The positive effects of the mind-body therapeutic
program in alleviating both uncertainty and anxiety have direct meaning for clinical applications.
Copyright  2014, Korean Society of Nursing Science. Published by Elsevier. All rights reserved.Introduction
The number of infertile couples in Korea increased by 47.5% from
2002 to 2006, amounting to over 150,000 couples, which is about
one in seven couples. In particular, the increasing rate of infertile
women in their thirties reached 77.6%, the highest increase rate for
a single condition (Kim, 2009). Infertility brings an unexpected
crisis to a woman; it can threaten dreams of motherhood, desire for
a perfect life, self-esteem, and trigger loss of balance and security in
her relationships (Fogel &Woods,1995). The procedure of diagnosis
and treatment of infertility is time consuming, economically and
psychologically burdening, and physically difﬁcult for the patientent of Nursing, Namseoul
n-si, Choongnam 578-534,
ng Science. Published by Elsevier.without pregnancy guarantee (Cho & Park, 1996; Lee, Kim, Moon,
Song, & Kim, 1998). In vitro fertilization (IVF) is the last resort for
infertile women who fail in natural conception, ovulation induc-
tion, and intrauterine insemination. The average success rate of IVF
was 35.3% for US women less than 35 years old (Centers for Disease
Control and Prevention, 2009) and 33.1% for Koreanwomen in 2006
(Yoon et al., 2007), while most women needed to repeat the pro-
cess. After IVF failure infertile women experience severe emotional
and relational changes and feel great loss and grief losing hope for
pregnancy (Worthington, 1995). During this period, the woman is
occupied with uncertainty, burden, blame, and vigorous desire for
pregnancy, and reﬂects on her need for a child. Lack of information
and inability to anticipate the outcome compounds the sense of
uncertainty. It takes considerable time and energy to overcome
such grief and negative emotions (Han, 2003; Kang & Kim, 2004).
It is known that infertile women are more prone to experience
negative emotions from infertility than men are (Boivin, 2003;
Newton, Sherrard, & Glavac, 1999). Indeed the pain of an infertileAll rights reserved.
1 This procedure involves pituitary and ovarian suppression prior to gonado-
tropin administration, gonadotropin-releasing hormone agonist starting in the
midluteal phase (cycle day 21 of an idealized 28 day cycle).
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Slawsby, Kessel, Orav, & Freizinger, 2000a). Worse, in cultures
that are male-oriented, such as Korea, infertile women are likely to
be blamed even for male-infertility (Kim, 1998). Qualitative studies
have shown that Korean infertile women experience severe
despair, anguish, exhaustion, powerlessness, despondency, and
isolation (Han, 2003). Due to cultural reasons, however, most
infertile women feel restrained from bringing up the issue (Park,
1993), making access to their problems difﬁcult. Although many
infertile women experience conﬂict over the social signiﬁcance of
pregnancy and negative emotions, current medical technology fo-
cuses on the infertility diagnosis and treatment process; the degree
of psychological and social support is little (Cho & Park, 1996; Lee
et al., 1998).
As a countermeasure, the Korean government has subsidized
infertility treatment expenses since 2006, encouraging infertile
couples to treatments. However, governmental support is limited to
ﬁnancial support, and cannot be a fundamental resolution to
infertility. Therefore, strategies in promoting the success of infer-
tility treatments are needed.
Among the emotional turmoil of infertile women, uncertainty
and anxiety are prominent issues. The various uncertainty factors
arising between an IVF failure and the next IVF leads to anxiety, and
such a negative emotion affects the infertile women’s psycho-
neurologic pathways. These changes cause the vascular system to
contract, decrease blood circulation to the tissue, and impede ovum
development and ovulation in the ovary, subsequently inhibiting
fertilization and implantation, and causing negative effects on
pregnancy (Domar et al., 2000a). Especially during the 3-month
period between IVF failure and the next treatment, the infertile
woman is not under medical supervision, and has to deal with
various issues by herself (Han, 2003), whichmay further accentuate
feelings of uncertainty and anxiety. Recent studies reported that
the psychological and emotional status of a pregnant woman is one
of the major factors to the outcome of IVF treatments, and the
psychosocial interventions based on mind-body connection have
positive effects on pregnancy outcome (Bae, Chang, Kim, & Kang,
2011; Chan, Ng, Chan, Ho, & Chan, 2006; Cousineau, 2004;
Domar, Clapp, Slawsby, Kessel, Orav, & Freizinger, 2000b; Hosaka,
Matsubayashi, Sugiyama, Izumi, & Makino, 2002; Park, 2000).
However, clinical interventions for Korean infertile women are
limited to providing one-time information about infertility treat-
ment procedure, or short-term interventions after ovum aspiration
and embryo transplantation (ET) (Bae et al.; Park, 2000).
Therefore, this study attempted to alleviate the uncertainty and
anxiety of infertile women throughout the IVF process, and induce
positive pregnancy results via mind-body pathways, incorporating
cognitive, emotional, and physiological approaches.
Conceptual framework
The conceptual framework was built based on the literature
survey on the infertile women’s experience from the diagnosis to
the treatment of infertility. Infertility is an unexpected situational
and developmental crisis to a woman accompanied by uncertainty
and anxiety (Fogel & Woods, 1995). The loss of fertility may cause
the loss of self-esteem and imperfectness as a man or woman.With
loss of fertility, one can experience the loss of health, physiological
and emotional stability, social position, fame, and conﬁdence; one
can also experience negative emotions such as anxiety and shame;
these worsen as the infertility lasts for a long time (Domar, 2007).
Upon diagnosis, the couple experiences intense stress, and this
stress can change the quality of the couple’s emotional and sexual
relationship, affecting their relationship with colleagues, friends,
and family members (Peterson, Newton, & Feingold, 2007), andeven cause negative effects on their quality of life (Park, 1993).
Infertility-related stress is a stimulus, such as psychological tension
or emotional shock, arising from infertility itself or related medical
treatments. Such a response to stress is considered to lead to
anxiety and pain (Cousineau & Domar, 2007). Once infertility is
considered a crisis and a stressor, the infertile individual faces
uncertainty, negativity, loss of control, and ambiguity (Covington &
Burns, 2006).
The time-consuming process of diagnosis and treatment of
infertility can eventually induce relational changes and internal
challenges (Cho & Park, 1996). If the infertile woman recognizes
herself as a defective person, she experiences the loss, role failure,
identity diffusion, and even a change of relationship within the
family (Mathews & Matthews, 1986).
Because of the uncertainty in both personal and relational as-
pects, an infertile woman experiences anxiety. The anxiety worsens
if she fails the IVF treatment (Verhaak, Smeenk, van Minnen,
Kremer, & Kraaimaat, 2005), which is regarded as the last resort
to infertility. Anxiety grows as an IVF treatment proceeds (Bae et al.,
2011; Kim, 1999). Such a negative emotion causes changes in the
neuroendocrine system via mind-body connection. This change
impedes ovum development and ovulation in the ovary, inhibiting
fertilization and implantation, and resulting in a negative effect on
pregnancy (Domar et al., 2000a). However, the degree of negative
emotion that individuals experiencewill differ based on the level of
social support, quality of the marital relationship, and infertility
stress level (Kim, 1999; Li et al., 2011).
In this study, a mind-body therapeutic program (MBTP) was
developed, taking cognitive, emotional, and physiological ap-
proaches to help the infertile women repeating IVF treatment
recognize and objectify the uncertainty factors and uncertainty-
induced anxiety that are experienced throughout the diagnosis
and treatment process, and ﬁnd positive resolution.Methods
Study design
This study employed a nonequivalent control group non-
synchronized design with data collection of the control group
completed before the experimental group to avoid diffusion effects.
The research hypotheses for the study were as follows: (a) The
experimental group will show greater decrease in uncertainty from
premeasurements to postmeasurements than will the control
group do. (b) The experimental group will show greater decrease in
anxiety from premeasurements to postmeasurements thanwill the
control group do. (c) The experimental group will show higher
implantation rates than will the control group do.Setting and sample
The participants were 50 Koreanwomen, whowere infertile and
met the following conditions: (a) diagnosed with unexplained
infertility, (b) failed the ﬁrst IVF treatment and were waiting for the
second round, (c) under IVF long protocol1, (d) body mass index at
less than 23 kg/m2, (5) had no other disease, and (6) did not receive
sperm or ovum donations. Qualifying patients were identiﬁed by
chart review. Researchers had interviews with them at their hos-
pital visit to explain the study and encourage their participation.
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power analysis (Cohen,1988). We obtained 26 as the proper sample
size per group, for a signiﬁcance level (a) of .05, a power (1eb) of
.80, and a large effect (d) of 0.8. We used a large effect size based on
the prior study by Domar et al. (2000b), which used an effect size of
5.19. Expecting 20% to withdraw, we aimed to recruit 32 people for
each group. During the recruit, we had 30 and 33 qualifying women
for the experimental and control group, respectively. Among them,
one patient from the experimental group and three from the con-
trol group declined to participate. In the experimental group, one
had incomplete survey answers and two had insufﬁcient atten-
dance in the program, leaving 26 in the group. In the control group,
ﬁve had incomplete survey answers and one discontinued due to
embryo problem, leaving 24 in the group. To validate the sample
size, we conducted power analysis with the results of the study and
obtained the effect sizes of 2.13 (uncertainty), 2.06 (State Anxiety
Inventory [SAI]), and 0.96 (Visual Analog ScaleeAnxiety [VAS-A];
Gift, 1989). When we performed a post hoc analysis with a signif-
icance level of .05, we obtained a power of 1.00 (uncertainty), 1.00
(SAI), and .91 (VAS-A), which conﬁrmed that our sample size was
valid and the chosen large effect of 0.8 was appropriate.
Ethical consideration
The studywas approved by the institutional review board of Cha
Medical Hospital in Korea (Approval No.: 08-15). The participants
were assured of anonymity and conﬁdentiality. Informed consent
was obtained from all the participants.
Measurements
Uncertainty was measured by the uncertainty scale for infertile
women (Kim & Kim, 2010). It consisted of 10 items in 5-point Likert
scale with higher scores indicating greater infertility stress. Cron-
bach’s alpha was .90 in this study, the same as that of the original
study (Kim & Kim).
For anxiety, both the State-Trait Anxiety Inventory (STAI;
Spielberger, 1976) and VAS-A were used. In most prior studies,
anxiety was measured by STAI (Domar et al., 2000a, 2000b), but we
also used VAS-A to measure subtle anxiety changes over time
during the IVF treatment. The STAI (Kim & Shin, 1978) consisted of
20 questions each for trait anxiety and SAI on a 4-point Likert scale
with higher scores indicating greater anxiety. Cronbach’s alphawas
.92 in a previous study (Kim & Shin) and .84 in this study. Trait
anxiety was only measured at baseline and SAI was measured at
both pretest and post-test. In VAS-A, anxiety level is marked on a
100 mm vertical line. The VAS-A score is measured by the distance
in millimeters from the bottom of the line to the marked point.
We also measured three exogenous variables at baseline, social
support, marital relationship, and infertility stress, as they can
affect the uncertainty and anxiety of the infertile women, whether
positive or negative (Bae et al., 2011; Kim, 1998). Social support was
measured with the Personal Resources Questionnaire II (Weinert,
1987), translated and modiﬁed by Kim (1998). This questionnaire
consisted of 25 items scored on a 7-point Likert scale with higher
scores indicating greater social support. Cronbach’s alphawas .88 in
a previous study (Kim, 1998) and .91 in this study.
Marital relationship was measured by the Relationship Change
Scale (RCS; Guerney, 1977), translated and modiﬁed by Kim (1998).
This questionnaire consisted of 26 items scored on a 5-point Likert
scale with higher scores indicating positive relationship change.
Cronbach’s alpha was .93 in a previous study (Kim, 1998) and .95 in
this study.
Infertility stress was measured by the Infertility Stress Scale
(Kim, Park, & Chang, 1995). This scale contained 35 items scored ona 5-point Likert scale with higher scores indicating greater infer-
tility stress. Cronbach’s alphawas .95 in a previous study (Bae et al.,
2011) and .97 in this study. The scales for these three exogenous
variables were validated by preliminary exploratory survey of eight
qualifying infertile women, and an expert committee veriﬁed the
content validity of each scale.
Also, items were selected through a literature review to assess
general characteristics (7 items), such as age, education, and
duration of marriage, and infertility-related characteristics (9
items), such as past pregnancy/abortion history, duration of infer-
tility treatment, ﬁnancial burden of infertility treatment, and
importance of having children in the marriage. Finally, for im-
plantation rate, the b-human chorionic gonadotropin level was
measured 2 weeks after ET.
Procedure
For participant selection, random sampling was not feasible
because IVF is a long procedure and clients have different men-
strual cycles. Also the diffusion effect was possible due to the
protocol of hospitalization required after ET. Therefore the experi-
mental groupwas recruited from September 16th to December 6th,
2008, while the control group was recruited from August 11th to
September 13th, 2008. Datawas collected by the author and awell-
trained research assistant who thoroughly understood the
research.
The pretest for both groups was taken on the ﬁrst date of the
second IVF treatment, which was 10 days before the third
menstruation after the ﬁrst IVF treatment. On the same day, the
participants were explained the study, the procedure, that the
study results would be used only for research purpose, that their
privacy would be respected, and that they could drop out of the
study whenever they wanted. Each participant’s written consent
was then obtained. During the study, the experimental group
received ﬁve intervention sessions and the control group received
only routine managements.
Two post-tests were conducted. The ﬁrst post-test (uncertainty,
anxiety in SAI, and anxiety in VAS-A) of the control group was
conducted right after ET, and the experimental group at the end of
the last session, which was held on the same day of ET. The second
post-tests of the both groups were conducted between the 12th day
and 14th day after the ET, when the implantation rate was
measured by serum b-human chorionic gonadotropin level.
All pretest and post-tests were conducted using a 15-minute
long self-questionnaire, distributed and collected by the
researcher on site.
MBTP
The conceptual framework and content of the intervention was
developed from an extensive literature review and a preliminary
exploratory survey of eight qualifying infertile women. To prepare
the person who conducts the intervention program with a deeper
understanding of the infertile women’s emotional and physical
experience throughout the treatment, we had the person attend
the process of the intervention design from the literature review to
the preliminary survey. Program formation was based on the psy-
chosocial intervention framework proposed by Cousineau and
Domar (2007), focusing on three aspects of uncertainty-induced
anxieties: cognitive, emotional, and biological responses. The pro-
gram was structured to alleviate cognitive anxiety by cognitive
restructuring and informing. Also included were self-reﬂective
activities and emotional support by other group members and re-
searchers to alleviate emotional anxiety, and abdominal breathing
to alleviate biological anxiety. The preliminary survey conﬁrmed
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after the validation of the structure, format, and content by an
expert group.
As a pilot test, we conducted three of the ﬁve intervention
sessions to three infertile women under IVF treatments. We chose
the sample size to be as small as three so that the program is
manageable by one researcher and it was easy to collect feedback
from the participants.
The ﬁnalized MBTP consisted of ﬁve 2-hour sessions over the
5-week IVF procedure, with each session dealing with all three
aspects of anxieties, with the following different themes
(Figure 1): The focus of the ﬁrst session was “emotional refresh-
ment”, followed by “uncertainty factors and anxiety conﬁrmation”,
“mistaken ideas”, “preparing for a new start”, and ended with
“conﬁdence”. Each session followed a process of introduction,
main activity, and conclusion, while incorporating measures to
alleviate cognitive, emotional, and biological anxiety. The cogni-
tive approach focused on sharing experiences and identifying
cognitive errors and irrational beliefs, while the emotional
component focused on sharing feelings and reinforcing positive
messages. Abdominal breathing for a minimum of 5 minutes was
practiced at every session to counter the physiological dimensions
of anxiety.
All sessions were offered in the hospital on their visit to make
their participation easier. In addition to on-site sessions, text
messages, emails, and phone calls were used at least twice a week
when needed by the participants. These indirect interventions
were provided for 6 months after the end of the intervention.Figure 1. The mind-body therapeutic program. Note. GnRH ¼ gonadotropin-releasing hormoData analysis
The homogeneity of the two groups was analyzed using chi-
squared test, Fisher’s exact test, and t test. The Kolmogorove
Smirnov test was used to test the normal distribution of the vari-
ables, while t test, and chi-squared test were used for the hypoth-
esis test of the differences in the pretestepost-test changes
between the experimental and the control groups. The data were
analyzed using SPSS statistics software in Windows (SPSS Inc.,
Chicago, IL, USA).Results
Participant characteristics
The two groups showed similar general and infertility-related
characteristics at baseline. Most participants had a religion (74%),
were full-time housewives (62%), and had completed more than
college education (82%). For both groups, the average duration of
marriage was 55.6 months, the average duration of seeking a baby
was 35.5 months, the average duration of infertility treatment was
25.8 months, 32% had experienced pregnancy in the past, 24% had
experienced abortion, and 10% had children.
There were no signiﬁcant differences at baseline in any of the
general or infertility-related characteristics. The average trait anx-
iety score of the experimental group (46.81 points) and the control
(47.08 points) also did not differ. The two groups were also similarne; B-hCG ¼ b-human chorionic gonadotropin; HCG ¼ human chorionic gonadotropin.
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baseline (p > .05) (Table 1).
Effect of MBTP
Testing the three hypotheses, we found that the MBTP was
effective for two, in reducing uncertainty (t ¼ 7.47, p < .001), in
both relational and personal subdomains, and in alleviating anxiety
(SAI: t ¼ 7.30, p < .001; VAS-A: t ¼ 3.39, p ¼ .001) for the
experimental group compared to the control (Table 2).
Our last hypothesis, “the experimental group will show a higher
implantation rate than the control group” was not supported
(X2 ¼ 1.93, p ¼ .164) (Table 3).
Discussion
In this study, we developed an intervention program for infertile
women preparing for their second IVF. The program integrated
psychosocio-biological approaches through the mind-body
connection pathway. This is the ﬁrst attempt in Korea to provide
a continuous intervention from the start to the end of the second
IVF treatment.
Infertile women under IVF treatments feel uncertainty for the
treatment outcome (Beaurepaire, Jones, Thiering, Saunders, &
Tennant, 1994; Boivin et al., 1998). According to a survey conduct-
ed by AGIMO Planned Population Federation of Korea (2011), about
164 infertile women (75.6%) chose fear for uncertain future as the
most difﬁcult psychological distress to deal with due to infertility.
As the survey suggests, the uncertainty of infertile women is closely
related to the unpredictability. This is because, instead of contin-
uous body pain or physical difﬁculty in daily living, theTable 1 Homogeneity of the Groups on General Characteristics and Infertility Factors (N ¼
Variables Experim
n (%)
Client’s age (yr) 35 21 (80.8)
＞36 5 (19.2)
Spouse’s age (yr) 35 11 (42.3)
＞36 15 (57.7)
Having a religion Yes 18 (69.2)
No 8 (30.8)
Employment Employed 9 (34.6)
Unemployed 17 (65.4)
Education High school 4 (15.4)
University 22 (84.6)
Economy status Moderate 23 (88.5)
＞Moderate 3 (11.5)
Duration of marriage (m)
Duration seeking a baby (m)
Duration of infertility treatment (m)
Pregnancy history Yes 10 (38.5)
No 16 (61.5)
Abortion history Yes 8 (30.8)
No 18 (69.2)
Having children Yes 3 (11.5)
No 23 (88.5)
Government support for infertility treatment Yes 11 (42.3)
No 15 (57.7)
Financial burden of infertility treatment High 16 (61.5)
Medium 6 (30.8)
Low 2 (7.7)
Stress level for pregnancy High 21 (80.8)
Medium 5 (19.2)
Importance of having children High 25 (96.2)
Medium 1 (3.8)
Trait anxiety inventory Range (20e80)
Social support Range (25e175)
Marital relationship Range (26e130)
Infertility stress Range (51e255)psychological and social factors play the main role of causing un-
certainty for infertility women (Kim & Kim, 2010). Before the
intervention, both the experimental and control groups showed
high levels of uncertainty, 30.12 and 31.75, respectively, out of 50.
These results are in accordance with a prior work by Liao, Chen,
Chen, and Chen (2008). In their experiment, they used Mishel’s
(1988) tool to measure the uncertainty level of the women with
suspected breast cancer before biopsy as 56.12 out of 85. Both
studies showed agreement in that female patients before invasive
procedures show high levels of uncertainty.
After the program, however, the uncertainty level of the
experimental group showed a statistically signiﬁcant decrease in
both relational and personal uncertainty levels, while the control
group showed an increased uncertainty level by 2.08 points. This
result suggests that our MBTP helped women identify and objectify
uncertainty factors and develop positive attitude, mitigating the
uncertainty developed during the IVF procedure as well as the
existing uncertainty before the treatment. This ﬁnding is also
supported by Boivin’s (2003) report that a psychosocial interven-
tion for infertile clients was effective in reducing negative emo-
tions. However, while Boivin did not ﬁnd an effect on marital
relationship or other kinds of social relationships, this study found
that the uncertainty attributed to relational consequences also
decreased with the intervention. Considering that uncertainty due
to relational consequences is attributed to personal uncertainty, the
MBTP’s effect on improving relational uncertainty suggests its
further beneﬁts. Moreover, it warrants further studies to clarify
how infertile women develop a positive buffer against uncertainty
in relationships related to the treatment process.
The anxiety level before the programwas measured to be 40.96
for the experimental group and 41.92 for the control group, out of50)
ental (n ¼ 26) Control (n ¼ 24) c2/t p
M  SD n (%) M  SD
33.85  3.17 17 (70.8) 34.67  2.73 0.68 .411
7 (29.2)
35.69  3.58 8 (33.3) 35.92  2.28 0.48 .514
16 (66.7)
19 (79.2) 0.64 .424
5 (20.8)
10 (41.7) 0.26 .608
14 (58.3)
5 (20.8) 0.25 .616
19 (79.2)
22 (91.7) 0.14 .706
2 (8.30)
58.00  27.50 53.33  24.70 0.61 .532
39.00  21.68 32.00  14.12 1.17 .186
25.35  11.84 26.25  10.94 0.57 .781
6 (25.0) 1.04 .308
18 (75.0)
4 (16.7) 1.36 .243
20 (83.3)
2 (8.3) 0.14 .706
22 (91.7)
13 (54.2) 0.70 .402
11 (45.8)
15 (62.5) 0.02 .991
7 (29.2)
2 (8.3)
18 (75.0) 0.24 .623
7 (25.0)
22 (91.7) 0.45 .504
2 (8.3)
46.81  6.68 47.08  7.27 0.14 .889
131.81  16.13 128.79  20.13 0.58 .560
75.42  15.14 75.38  16.04 0.01 .991
115.19  27.22 115.83  28.72 0.08 .936
Table 2 Group Differences in Uncertainty and Anxiety (N ¼ 50)
Variables Range Experimental (n ¼ 26) Control (n ¼ 24) t p
M  SD M  SD
Uncertainty Relational 4e20 Pretest 12.35  2.97 12.63  3.23 4.25 <.001
Posttest 11.19  2.37 13.46  2.60
Difference 1.15  2.09 0.83  0.96
Personal 6e30 Pretest 17.37  3.48 19.13  3.25 7.54 <.001
Posttest 12.62  2.02 20.38  3.80
Difference 5.15  3.34 1.25  2.57
Total 10e50 Pretest 30.12  5.50 31.75  5.94 7.47 <.001
Posttest 23.81  3.27 33.83  5.79
Difference 6.31  4.60 2.08  3.13
Anxiety SAI 4e80 Pretest 40.96  9.91 41.92  11.16 7.30 <.001
Posttest 28.12  5.20 44.17  10.14
Difference 12.85  6.61 2.25  7.98
VAS-A 0e100 Pretest 68.08  12.11 65.83  10.50 3.39 .001
Posttest 68.65  10.35 75.00  11.42
Difference 0.58  9.38 9.17  8.42
Note. SAI ¼ state anxiety; VAS-A ¼ Visual Analog ScaleeAnxiety.
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SAI scores from 40.2 to 41.3 (Domar et al., 2000a). Anxiety levels
measured by the VAS-A were at moderate-high levels for both
groups, that was, 68.08 for the experimental and 65.83 for the
control group out of 100. Thesewere slightly higher levels than that
of a previous study (Bae et al., 2011) using the samemeasure, where
anxiety levels at the beginning of IVF were 51.73 and 50.90, for the
experimental and control group, respectively. The higher anxiety
level in our studymay be because our participants were attempting
their second IVF and already had prior experiences with the pro-
cedure, whereas Bae and colleagues’ sample was at their ﬁrst IVF
treatment (Bae et al.). Verhaak et al. (2001) concluded in their study
that high levels of distress in women after the ﬁrst failed IVF
treatment are associated with a high level of emotional strain
before the start of the second treatment and represent a risk for
developing depression, a risk that increases with repeated cycles.
After ET, the anxiety level of the control group increased in both
SAI and VAS-A, which is parallel to prior research (Bae et al., 2011;
Domar et al., 2000a; Kolonoff-Cohen, Chu, Natarajan, & Sieber,
2001). This result also agrees with another previous study (Kim,
1999), which reported that infertile women experience more
negative emotions such as stress and anxiety after ET compared to
the beginning of IVF. On the contrary, the experimental group
showed no apparent increase in anxiety when measured by VAS-A,
and even showed a signiﬁcant decrease in SAI. Results from this
study are also in line with ﬁndings from a meta-analysis (Boivin,
2003), which found eight psychosocial interventions (out of 13)
effective on reducing anxiety in infertility. These results suggest
that our MBTP is effective on suppressing the increase of anxiety
even for the period after ET, which tends to showmore anxiety than
at the beginning of IVF.
As infertile women undergo IVF, uncertainty gradually appears
and expands, which in turn deepens anxiety, while both uncer-
tainty and anxiety can be affected by the number and quality of ova,
the number of embryos, and the concern about the pregnancy
outcome. However, the experimental group in this MBTP experi-
enced less uncertainty during the IVF cycle and their anxiety level
showed little increase, providing empirical evidence that thisTable 3 Group Differences in Implantation Rate (N ¼ 50)
Variable Experimental (n ¼ 26)
n (%)
Control (n ¼ 24)
n (%)
c2 p
Implantation Yes 17 (65.4) 11 (45.8) 1.94 .164
No 9 (34.6) 13 (54.2)programwas effective in reducing the uncertainty and anxiety level
of infertile women under IVF treatments.
A prior mind-body intervention study compared a psychiatric
intervention group employing psycho-education, problem-solving,
psychological support, relaxation training, and guided imagery
with a control group (Hosaka et al., 2002). After 1 year, it was
observed that 37.8% of the psychiatric intervention group became
pregnant, while only 13.5% of the routine care control group
became pregnant. Domar et al. (2000b) also reported that a mind-
body intervention group with relaxation, stress management, and
life-style change, a support group with mutual discussion and
support about the effect of infertility on daily life, and a routine care
group showed the pregnancy rates of 55%, 54%, and 20%,
respectively.
In this study, the two groups did not show a statistically sig-
niﬁcant difference in their implantation rates. This could be
attributed to the intensiﬁcation of uncertainty just before learning
the pregnancy outcome after ET, which occurred after the end of
the intervention. Although the program provided various efforts for
remote intervention via text messages, emails, and phone calls,
these may have not been sufﬁcient and this period may warrant
more active intervention. While the aforementioned two prior
studies evaluated the pregnancy rate 1 year after the intervention,
in this study, we also measured the implantation rate 2 weeks after
the intervention. This was because it was practically difﬁcult to
control for various other factors such as alternative treatments, life
style, nutrition and support system for that long of a period. In
future, more consideration on the timing of pregnancy-rate eval-
uation is needed. Moreover, to identify the evidence for the effec-
tive timing of pregnancy-rate evaluation, further study is required
on the change of uncertainty and anxiety of infertile women after
an IVF failure, and on the average time until the next IVF treatment.
In addition, to overcome the possibility of type II error, repetition
studies with a larger sample size are needed.
On another note, this program may also have impact beyond
pregnancy outcome. The experimental group members who failed
their pregnancy kept in touch with other members and the re-
searchers after the intervention period, via emails or phone calls,
and demonstrated their strong will for overcoming the distress of
failure and preparing themselves for the next treatment with reg-
ular workouts and health-promoting efforts.
To improve the developed program for better applicability and
effectiveness, the following changes can be made. First, the pro-
gram can be expanded to broader phases of the treatment beyond
the IVF cycle so that emotional stability of the infertile woman can
be achieved over a longer period of time. For example, a continuous
M. Kim et al. / Asian Nursing Research 8 (2014) 49e56 55intervention is desirable for the period from ET until identifying
pregnancy outcome, because it is possible that even if uncertainty
and anxiety decreased right after ET, negative emotions can surge
while waiting for pregnancy outcome. Intervention between the
IVF failure and the start of the next IVF is also necessary to support
and manage the emotional status of the client during this oppor-
tune period. Boivin (2003) reported that successful intervention
programs had a follow-up period of at least 6 months after program
completion. Such a long-term follow-up can also provide more
information on how long the intervention effects last and when
“booster” sessions may be in need.
Limitations
This study is limited by the convenience sampling, limiting the
generalizability of the study results to a broader population. Sec-
ondly, since this study was designed for infertile women with
repeating IVF treatments, the effect of the program on uncertainty
and anxiety, and implantation may differ for infertile women in a
different phase of treatment, or under non-IVF treatments. This
study used chi-squared test and the result can be inaccurate when
the expected cell frequency is less than ﬁve.
Conclusion
As the number of infertile couples is rapidly growing, more
effective strategies and nursing interventions are in demand to help
infertile women overcome their psychological conﬂicts and ﬁnd
appropriate resolutions. By establishing a comprehensive nursing
framework based on physiological, psychological, and social ap-
proaches, nurses can assist infertile women going through IVF to
understand and manage the related uncertainty and anxiety. Ac-
cording to our best knowledge, this study is the ﬁrst intervention
program provided throughout the IVF process for alleviating un-
certainty and anxiety. Our results indicate that the developedMBTP
effectively alleviated uncertainty and anxiety of infertile women
under IVF treatment. Although it has been widely recognized that
infertile women need psychological support, application of existing
MBTP have been difﬁcult in clinical practice as they were designed
to progress separately from ongoing medical interventions, making
it hardly accessible to both patients and interested nurses. This
study, however, integrated the MBTP with the ongoing IVF treat-
ment so that patients could easily participate in their IVF clinics
without requiring additional visits, and nurses could readily pro-
vide psychological care within clinical contact points. The program
also provides a guideline for the design of an intervention program
that is clinically applicable by considering the negative emotions of
infertile women during IVF treatment.
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